Abstract. Most user-centric studies of information access systems in literature suffer from unrealistic settings or limited numbers of users who participate in the study. In order to address this issue, the idea of a living lab has been promoted. Living labs allow us to evaluate research hypotheses using a large number of users who satisfy their information need in a real context. In this paper, we introduce a living lab on news recommendation in real time. The living lab has first been organized as News Recommendation Challenge at ACM RecSys'13 and then as campaign-style evaluation lab NEWSREEL at CLEF'14. Within this lab, researchers were asked to provide news article recommendations to millions of users in real time. Different from user studies which have been performed in a laboratory, these users are following their own agenda. Consequently, laboratory bias on their behavior can be neglected. We outline the living lab scenario and the experimental setup of the two benchmarking events. We argue that the living lab can serve as reference point for the implementation of living labs for the evaluation of information access systems.
Introduction
Over the years, significant effort has been done to establish appropriate measures, frameworks, and datasets that allow for a fair and unbiased evaluation of novel approaches for information retrieval and recommender systems, also referred to as information access systems. In the field of information retrieval, consortia such as TREC, CLEF and FIRE provided the ground for focused research on various aspects of information retrieval. In the field of recommender systems, the release of the Netflix dataset and the associated challenge was a key event that led to an advance of research on recommender systems. Although the release of common datasets was of great benefit for the research community, focusing on them does not come without drawbacks [34] . While datasets can be used to fine-tune models and algorithms to increase precision and recall even further, the user is often kept out of the loop [20, 6] . However, the user plays an essential role in the evaluation of information access systems. It is the user's information need that needs to be satisfied and it is the user's personal interests that need to be considered when adapting retrieval results when providing good recommendations.
Consequently, user-centric evaluation of information access systems is essential to evaluate the full performance of such systems. Unfortunately though, most researchers often have limited access to real user interactions that would allow testing research hypotheses in a large scale. In order to address this issue, the application of a living lab has been proposed (e.g., [19, 20] ) that grant researchers access to real users who follow their own information seeking tasks in a natural and thus realistic contextual setting. For user-centric research on information access systems, realistic context is essential since it is a requirement for a fair and unbiased evaluation.
In this paper, we introduce a living lab for the real-time evaluation of news recommendation algorithms. The lab infrastructure was used during the News Recommender Systems (NRS) challenge which was held in conjunction with ACM RecSys 2013 and during the campaign-style lab NEWSREEL of CLEF 2014. By participating in this living lab, participants were given the opportunity to develop news recommendation algorithms and have them tested by potentially millions of users over a longer period of time. The task which is addressed within this living lab is to provide recommendations under the typical restrictions (e.g., time constraints) of real-world recommender systems. Such restrictions pose requirements regarding scalability as well as complexity for the recommendation algorithms. We introduce this living lab scenario and describe two benchmarking events that show how the living lab can be used to promote research in the news recommendation domain. This paper is organized as follows. In Section 2, we provide an overview of related work on the evaluation of information access systems. Section 3 introduces the specific domain of providing recommendations on news portals. Section 4 introduces the setup and infrastructure of the living lab for the evaluation of such algorithms. Two benchmarking events where the living lab has been applied are outlined in Section 5. Section 6 concludes this paper.
Evaluation of Information Access Systems
One of the main prerequisites of modern research is the design and implementation of appropriate evaluation protocols which allow us to compare novel techniques with existing state-of-the-art approaches. In the information retrieval domain, the origin of such protocol is based on the early work of Cleverdon et al. [9] who introduced the idea of evaluating algorithms in a controlled setting using a test dataset. Thanks to the implementation of the Text REtrieval Conference (TREC) initiative [34] , the use of test datasets, consisting of document collections, pre-defined search tasks and relevance assessments has become the de-facto evaluation protocol for IR research. Over the years, various datasets from different domains have been published that promoted research on information access systems significantly. In the context of recommender systems evaluation, these domains include books, music, jokes, movies and many others [7, 11, 14, 35] .
Although this evaluation paradigm helped us to study multiple research challenges in the field, it did not come without drawbacks. Clough and Sanderson
